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le top of the slope. 
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Design Basis: The slopes must meet the requirements of CFR Title 29, Chapter XVII, Section 1926.652. Check 
using SNAfLZ slope stability anatysis package. 

Assumptions: Soil is treated as homogeneous mixture with the uniform characteristics of the weakest identified 
layer; others as outlined in the appendices. 

References: Mfg. data as incorporated. Project documents. Principles of Geotechnical Engineering (3rd ed), 
Braja M Das, PWS Publishing, 1995. Additional references as included in the EDF. ~ 

CalculationdAnalysis: See attached calculation sheets 
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1 .O Project Description 
ITR has been contracted to provide an engineering design for the remediation of the PM-2A 
tanks at TAN. The tanks contain radioactive sludge left over from operations in building 607-B 
at TAN. 

The purpose of this design is to determine the allowable slopes for the temporary excavation 
around the tanks, and to provide recommendations for the required earthwork. 

2.0 Design Criteria 
Dimensions: The excavation must be large enough to provide working room around the tanks as 
shown in the attached drawings. 

The tanks are 55’ long and 12.5’ in diameter, (see Figure 1) with the bottoms of the tanks at an 
estimated elevation of 4755 ft, and the existing ground surface between 4777 and 4780 feet. The 
bottom of the excavation will be located at the springline of the tanks, approximately elevation 
446 1. For the purposes of slope stability analysis in t h ~ s  EDF, the maximum depth of 19 feet 
(4780-4761) will be used. 

The excavation footprint and spoils pile locations are as shown in Figure 2. The crane used in 
developing the loads used in the model, a Grove GMK5240 with 97,000 lb ballast will, at the 
critical case, apply a load of 129,000 lbs to 8’x8’ timber cribbing located at least 22 feet fi-om the 
edge of the excavation. In the model, this will be treated as a distributed load on a 1 ft wide strip 
running fi-om 22 feet from the edge of the excavation to 30 feet from the edge of the excavation. 
The perimeter fence may not be interfered with. 

If any portion of the proposed work fails to comply with the assumptions stated above, the slope 
stability must be recalculated using the changed conditions. 

3.0 Analysis Techniques 

The design must meet the criteria imposed by CFR Title 29, Chapter XVII, Section 1926.652, 
which gives simplified procedures for determining maximum slopes for embankments depending 
on soil types for embankments under 20 feet, and requires design by a professional engineer for 
embankments over 20 feet. l lus  excavation is 19 feet deep, and the CFR method was used. The 
following methodology was used to gather the required data: 

Data Collection 
Sham Dustin, PE, of ITR specified the following data collection program: 
Field Sampling Program: 
1) Drill one borehole withm the known fill, and a second borehole outside the known fill at the 
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4 TANK Steel Plating Thickness REPORTED to be 1/2" 
Grove GMK5240 - Hydraul~c Truck Crane 240 ton 

Gross Vehicle Weight 133.900 pounds 
Maxunum Countmveights 154.300 pounds 
Outrigger StaNs ~ Extensions 
Crane Rotation Status 360 degrees 

100% 27'3" Spread 

Horiwntal Dixtunce - Crane to Tank Lift Cupucify Percent Leuding 

V-13 East Tank 80.0 h-lineal feet 53,000 49.5% 4 
V-14 West Tank 100.0 h-lineal feet 36.000 72.9% 4 

RUBB THA 26.2' I 65.0' 110.0 h-lineal feet 7,175 32,200 22.3% 4 
Precast "C" Shape 110.0 h-lineal feet 22,728 32,200 70.6% 

Long High Capacity Trailers Available => 2003 Fontaine Specialized TDFT Telescopic Step, Drop Decl Extendable 
102" wide / 48'49' deck / 80,000 Ibs capacity 

6 TAR Coating Thickness CONFIRMED to be 1/16" HorizontulDistunce - Crane to Tunk Lif, Capucity Percent Loading 

V-13 East Tank 80.0 h-lineal feet 53,000 511.4% 4 9 6 
V-14 West Tank 100.0 h-lineal feet 36,000 74.3% 4 t 6 

RUBB THA 26.2' x 65.0' 110.0 h-lineal feet 7,175 32,200 223% 
Precast  "C" Shape 110.0 h-lineal feet 22,728 32.200 70.6% 

7 TANK Steel Plating Thickness CONFIRMED to be 5/8" Horiwntal Distance - Crane to Tunk Lip Capacify Percent Loading 

ReriSed Crane Lijt Capacity Loading =-> V-13 East Tank 80.0 h-lineal feet 53,000 63.1% a 6 
V-14 West Tank 100.0 h-lineal feet 36,000 Y2.8'% 7 61 6 

RUBB THA 26.2' I 65.0' 110.0 h-lineal feet 7,175 32200 22.3% 
Precast  "C" Shape 110.0 h-lineal feet 22,728 32,200 70.6% 

Technical Specifications for Grove Mobile Hydraulic Crane CMK6350 [350 ton crane] 

Boom Extension Boom Disjunce Boom Angle Lifl Cupucify 
(b-iineul feet) F-lineal feet) (degrees) (rbs) 

106.0 90.0 31.9 62.000 
124.0 100.0 36.2 5 1.000 
i4t.n 110.0 39.2 46,000 
151.0 120.0 37.4 40,600 

Distdnce from C / L  Crane to C/L of Load => (h-lineal feet) 

IWiole Tank Half Tank 
66,851 33.l25 7 8 ~ 6  
(Ibs) Ob3 

107.53: 53.9% 
131.1'% 65.5% 
115.3% 72.75'. 
164.75'0 82.3% 

Percent Lif, Capacity 

Grove GMK6350 - Hydraulic Truck Crane 350 ton Hnriznntal Disance - Crane to Tank Lip Capuciky Percent Lauding 

Gross Vehicle Weight 158.730 pounds l i . j %  Delta V-13 East Tank 90.0 h-lineal feet 62,000 53.9% 7 t 6 
Maximum Countemeights 220,400 pounds 12.S'". Drlta V-14 West Tank 110.0 h-lineal feet 46,000 72.7",6 7 & 6  

Oumgger Status - Extensions 100% 28'6" Spread 61.4% Delta'Total RUBB THA 26.2' x 65.0' 110.0 h-lineal feet 7,175 46,000 15.6% 
Crane Rotation Status 360 degrees Precast "C" Shape 110.0 h-lineal feet 22,728 46.000 49.4% 
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coordinates E 357317, N 795571 and E 357358, N 795604: 
a) Perform SPT tests (ASTM D-1586, AASHTO T-206) and retrieve samples at 5 ft 

intervals to bedrock . 
b) Have a PG or PE familiar with ASTM D-1586 and ASTM D-2488 on site during all 

drilling operations to recover and log samples in accordance with ASTM D-2488. 

Lab Sampling Program: 
1) Classify samples (6-10 each test depending on on-site geologist recommendations) per: 

a) 
b) 
c) 

Atterberg Limits - ASTM D 43 18 
Particle - Size Analysis - ASTM D 422. 
Moisture Content - ASTM D 2216 

On-site Geologist: Boe Reynolds, Northwind Environmental, 208-528-871 8, XI 92 
Driller: Joe Lambert and Ivan Perkes, Dynatec Drilling 
Drill Rig: Foremost DR-24 
Sampling Equipment: Hollow stem auger; standard split spoon sampler; automatic (hydraulic) 
hammer. 

Data Reduction 
Boe Reynolds provided ITR with raw SPT results and logbooks for the work. Shaun 
Dustin reduced the raw SPT logs and used the reduced data used the SPT logs to produce 
the soil characterization. Craig Bean provided soil classifications. 

The field and lab data were tabulated (see attached spreadsheet, Appendix B), and 
standard correlations from Principles of Geotechnical Engineering (Braja M. Das, PWS 
Publishmg, 1994) were applied to develop inputs for the slope stability model. 

The crane loads were provided by the Grove Crane Company (Appendix E), assuming a 
boom load of 30,000 lbs and 97,000 lbs of counterweights on a Grove GMK5240 crane 
with outriggers fully extended. 

The preliminary slope determination was made using the criteria outlined in the CFR. 
SNAIL, the California Transportation Department model for slope stability analysis was 
used to verify excavation stability. 

4.0 Calculations 

Design Basis: CFR 29, Chapter XVII, Section 1926.652 
The laboratory data (Appendix C )  classifies the material to be excavated as lean clay. The SPT 
results (Appendix €3) indicate a minimum unconfined compressive strength of 4000 1bs/ftA2. Per 
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CFR 29, this classifies as a Class A soil, and allows a cut slope of 3/4H : 1V. I have made a 
conservative assumption, however, given that portions of the excavation may intercept the 
previously disturbed soil that was excavated during the installation of the tanks. CFR-29 requires 
that previously disturbed Class A soil should be treated as Class B soil, which requires a 
maximum slope of 1H : 1V. 

Design Basis: SNAILZ Model 
The SNAILZ software is a package developed by the California Department of Transportation 
for analysis of slopes. The following excerpt was taken fi-om the CALTRANS website 
(http : //www . dot. ca.gov/hq/Info Svcs/EngApps/) : 

SNAILZ is a DOS computer program, which stands for Soil NAIL (the Z differentiates 
t h s  version from a previous version of this program). This program was developed for 
use in stability analysis of slopes, which are reinforced with Soil Nail Retaining Walls. 
The program uses a bi-linear wedge analysis for failure planes existing at toe of walls and 
tri-linear wedge for failure planes developing below and beyond the wall toe. It is a fully 
balanced force equilibrium equation with only soil interslice forces included, based on a 
mobilized angle of internal fhction and cohesion. For more information contact Shawn 
Wei (Shawn - wei@dot.ca.gov 916-227-7142) Features of h s  program are: 

0 

0 

0 

0 

0 allows earthquake loading 
0 

0 

allows up to seven soil layers, multiple slope geometry including allowance for up 
to two slopes below the wall 
input of water surface (phreatic or piezometric) 
nail size and spacing can be varied 
input of an inclined external force 
input of up to two surcharges 

can be used for slope stability analysis with or without reinforcement 
can be used for stability analysis of tie-back walls. 

Model Inputs: Input data for the model was derived fi-om the geometric requirements for the 
work, and the lab and field data contained in Appendices B, C, and D as follows: 

Geometric Requirements: 19 feet deep with layout as shown in Appendix A 

Surcharge Loads: 
1) Check w. 20’ high spoils pile, toe of spoils pile 20’ fi-om edge of excavation, unit weight 

of soil = 110 1bs/ftA3, slope of spoils pile =lSH:lV. The model also assumes a strip load 
of 3000 psf to account for vehicular traffic between the spoils pile and the excavation. 

excavation as indicated in Appendix D. Point load of 129,000 lbs under the SW outrigger 
reduces to a distributed load 8 ft long under the cribbing starting 18 feet from the edge of 

2) Check with crane surcharge located on 8’x8’ timber cribbing centered 22’ fi-om edge of 
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the excavation. 
3) Check with crane surcharge located on 8%' timber cribbing centered 14' from edge of 

the ramp as indicated in Appendix D. Point load of 129,000 Ibs under the SW outrigger 
reduces to a distributed load of 201 5 psf 8 ft long under the cribbing starting 9.4 feet from 
the edge of the excavation. Excavation depth at this point is 14.3 fi 

Soil Characteristics (From Appendix B): 

Unit weight of soil: 11 0 pcf 
qu, unconfined compressive strength: 4000 psf (from Das, Table 14.3) 

Angle of internal hction: 25" (Das, Table 9.3, conservative assumption) 
Water table is below failure plane 
Soil is treated as homogeneous mixture with the uniform characteristics of the 
weakest identified layer 

N60min: 16 

c, cohesion: 2000 psf 

5.0 Summary of Results 
The maximum cut slope for any portion of the embankment is 1 : 1. Toe of stockpile slopes shall 
not be located nearer to the top of the excavation than 20 feet. No haul traffic shall be permitted 
withm 10 feet of the edge of the excavation. 

Results: 

Case 1, Spoils Pile Surcharge: FS=4.17 
Case 2, Crane Surcharge, main excavation: FS=5.21 
Case 3, Crane Surcharge, ramp: FS=4.68 

A factor of safety of 2.5 would be acceptable. In both load cases, the CFR mandated maximum 
slopes provide adequate factors of safety for the work. 

In the event that soils differing fiom those outlined in this design are encountered, the work 
should be stopped and the slopes re-evaluated on the basis of the new information. 

SNAILZ model ouput for all cases is included as Appendix F. 

4 
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Appendix A: Figures 
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Appendix B: Field Sampling Data 
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ENVIRONMENTAL RESTORATION DEPARTMENT 

FIELD TEAM LEADER'S DAILY LOGBQOK 

DATE 

DATE END 20 , -- 

LOGBOOK NUMBER: ee - o 3 ~ ~ 2 0 0  3 

LOGBOOK ASSIGNED TO: Row Ofk I r '  u 

WHEN COMPLETED RETURN TO: 

EMMA MCINTOSH OR COREY HARRIS 
526-461 0 526-2850 

MS 3960 



FIELD TEAM LEADER'S DAILY LOGBOOK 
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FIELD TEAM LEADER'S DAILY LOGBOOK 

- -  
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FIELD TEAM LEADER'S DAILY LOGBOOK 
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FIELD TEAM LEADER'S DAILY LOGBOOK 
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FIELD TEAM LEADER'S DAILY LOGBOOK 
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FIELD TEAM LEADER’S DAILY LOGBOOK 



FIELD TEAM LEADER'S DAILY LOGBOOK 
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FIELD TEAM LEADER'S DAILY LOGBOOK 



FIELD TEAM LEADER’S DAILY LOGBOOK 
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Appendix C: Lab Data 
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IdohG Navional Engineerirlg and Cnvironrned tobmtory 

INTEROFFICE MEMORANDUM 

Date: June 11,2003 

To: Kathleen A. Otter 

From: H. Craig Bean 

Subject: LETTER OF TRANSMITTAL 

MS 3960 6-5405 

MS 4136 6-994 1 

This letter is to document the transmittal of the soil testing data and final report i n  support of the testing 
conducted by the INEEL Materials Test Lab on soil samples from the TAN/TSF (06-36) Group 1 soil 
characterization. The testing was conducted in accordance with ER-SOW-434. 

HCB :snh 

Enclosures 

cc: H. Craig Bean Letter File 

U NQU ALi FI ED/U NVALl DATED DATA Uniform File Code: 7101 
Disposition Authority: ENVS-d 
Retention Schedule: Destroy when 10 years old. 

NOTE: Original disposition authority. retention schedule, and Uniform Filing Code applied by the sender may not be 
appropriate for all recipients. Make adjustments as needed. 
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___.____._ 

___-- # 100 sieve 720235 -~ 

# 200 sieve _ _ - ~ _ _ -  
#200 deep sieve 720233 
#200 deep sieve 7 2 ( 3 5 ! ? r -  
_ - _ _  - - __ 

. -. . . , - - 
~ _ _ _ ~ ~  ~- 

# 8 sieve (tray) 706667 12/17/03 



- 1211 7/03 - - . - -- __- 703454 _ _-- - _ ___ 1 " sieve 

314" sieve - - ._ - 703456 Lab Log _ #019 thru 033 12/17/03 __ - _- _ 06-26 

112" sieve 703457 Lab Log #019 thru 033 12/17/03 _ _  06-26 

318" sieve - _  703455 _ Lab Log #019 thru 033 - 1211 7/03 - .  06-26 

# 4 sieve 

# 8 sieve 703361 

# 10 sieve 

TANITSF 

TANITSF 

TANITSF 

TAN/TSF 
__ 

703279 Lab Log #019 thru 033 2/3/04 06-26 

2/3/04 06-26 

__ - - - __ __ -. __- _-  -. .______ - 

TANITSF 

TANITSF 
Lab Log #019 thru 033 _ _  - - -_- _- - _ _  .__ 

__ 703362 - -. _- Lab Log - #019 _ thru 033 1211 7/03 06-26 _ _  - - 

TANITSF 
_ 703363 Lab Log #019 thru - .  033 2/3/04 06-26 

- __ _ .  - 

TANITSF 
703364 Lab Log#O19 thru033 _ 2/3/04 - _ _  - 06-26 

_ _ - -  _ _  _ _ -  ## 30 sieve 

# 40 sieve 

# 50 sieve 703366 Lab Log #019 thru 033 2/3/04 

_ _ _  - _- 

TANITSF 

TANFSF 

TAN/TSF 

TANKSF 

703365 Lab Log #019 thru 033 12/17/03 06-26 
-_ - _ - _ ~ ~ .._ ._ __ - - - 

06-26 ____ ____________ ~ 

# 100 sieve __ 703367 Lab Log #019 thru 033 2/3/04 06-26 _ _ _  _ -~ _ 

_ _ -  _ _ __ __ _ _  2/3/04 06-26 703368 Lab Log ~ #019 thru ~ 033 ___ ___ # 200 sieve 

_ # 200 deep sieve 706530 Lab Log #019 thru 033 12/17/03 06-26 
# 100 sieve (new 703360 ____ __________-- 1211 7/03 ~ _ 

## 200 sieve (new' 703359 1211 7/03 

~ - - -_-_ - - 

TANRSF-. 

__ - __ _ __ - _ ~ - _--_ - __ - - ____-___- - __ ._ 

-_ 

TANKSF 

TAmKSF- 
_ _  __ Elec. ___ Balance - 720633 Lab Log #019 thru 033 __ -_ 811 3/03 06-26 ~- 

~ .___ 
Elec. Balance 71 9957 Lab Log #019 thru 033 10/22/03 06-26 
Elec. Balance 71 991 _ 4 __ _ _  __  - 10/23/03 

- 5/27/04 Elec. Balance 707776 

Mech. Scale 720632 811 3/03 

___________-_________  ~ 

__--_________ __ 
- -- - - _ _  ~ - __ - - 

_ - _  - _ _  Mech. Scale 707777- 6/27/03 _ 

- - - --  _ _  Beam Balance - 706705 
Beam Balance 705678 . - .~ ~~ - _ ~~ ~- ~ - 

Beam Balance 705075 5/22/04 * -. ~ .. ~ 

Beam Balance 705072 



_ _ _ _ _ ~  611 2/03 - _ _  _~ 
- Vernier _ --_ Caliper - _ _  720445 -- 

_Vernier Caliper __ 703266-- _ -  - -_ 671 7/04-- _ _ ~_ 

I PI Tape 71 5497 - _ 8/29/03 _ -  

Micrometer 5-6" - 709729 . - 

Micrometer 0-1 __ " - 704875- _ - -  - - 

- -  Straight Edge _ _  703267 611 2/03 ._ 

_ _  Multimeter ___ _ 71 51 54 - - - _ _  1 /30/04 -- _ _ -  

1 i 14/03 - - _ _  ~ - - DialCaliper -_- - 720312 _ --. .__ _ 

6giTal Caliper _ .  720325 1 1 11 3/03 
PI Tape 71 5496 - _ _  8/29/03 - _ _  

_ _ _  - .  8/8/03 
Depth Micro. 705071 - 1 128104 

6/28/04 
HeightGage - 703268- - _ 5/7/04 - - _ 

- _  - __ 

- _ -  - - _ _  

Level 705073 1611 6/03 

____ -_ ~ 

11/1/03 __________ - ._ - __ Glass Therm. 72001 2 
Glass Therm. 72001 1 1 1 /1 103 
Glass Therm. 72001 0 11/1/03 
Glass Therm. 720009 11/1/03 

~-. ___ _ __ ~__-____________--__ ... . . .- 

~ .. . ~~ .. ~.. .- 

__  ~ _ ~_ -. .- ~ 

TANRSF 
Glass Therm. 720008 Lab Log #019 thru 033 11/1/03 06-26 

. ~ _ .~ ~ ~ -.. ~ ~... 



TAN/TSF 
111 9/04 06-26 

~ Soil ~- Oven ~- 707768 .~ Lab Log #019thru3.3.. .- __ - _ _  .. ~ ~~~~~ 

Proving ~ Ring 703745 _ .- _- ~ 

Troxler - Gage ._ 18792 .~ 411 6/04 - . ~ ~ 

Troxler ______-_____ Gage 18793 -~ 

Troxler Gage 14088 ~ _ _ _ _ ~ - _ ~ -  411 7/04 ~ 

Blue M Oven 224480 1 1/6/03 
Proving Ring 703230 1 /1 I04 

611 0103 
Proving Ring 71 1700 611 0103 

U.W. Container 703286 8/26/03 

411 6/04 

- .. ~ _ .~. _. . ~ 

..~ ~ __ ~ --- 

___ __ ~ -- 

. . ~~~ .~ - ~ .- _ _ ~  .~ 

~~~ Troxler . -_  Gage 14089 _____ 411 7/04 ~ . .  



INEEL MATERIALS LAB TEST REPORT 
ON THE ANALYSIS OF COLLECTED SAMPLES FROM THE 

GROUP 1 (TSF-06 AND TSF-26) SOILS 

1. INTRODUCTION 

This report defines the tests that were requested and conducted on the Group 
1 soil samples delivered to the INEEL Materials Test Lab on May lj‘”, 2003. 
This testing was conducted under an ER scope of work (ER-SOW-334). 

2. TESTING REQUIREMENTS 

The testing requirements for these Group 1 soil samples had been identified 
in Table 1 of the SOW-434. Fifteen (15) soil samples were delivered by Boe 
Reynolds on a Chain of Custody (form #435.20). The chain of custody forms 
indicated the following: 

SampleID# 
SampleDate 
Sample Location 
Depth of Sample 
Type of Sample 
Analysis Type 
Remarks 

All 15 of the soil samples were to be tested for physical properties including: 

Atterberg Limits: ASTM D4318, D433, D424 
Particle Size: ASTM D1140: D1557, D422 
Moisture Content: ASTM D2216 

3. TEST REPORT 

Samples were tested at the IYEEL Materials Lab, located at CFA 602. The 
soils represent typical TAN area soils. These soils are, for the most part ,  old 
lake bed clay soils intermixed with sand and fine gravel layers. The soils a t  
TAN are typically classified as lean clay soils to the Unified Soil Classification 
System (USCS). The Following tables indicate a summary of the individual 
test report forms and test results obtained on each sample. The Materials 
Test Lab made every effort to assure that the samples tested were 
representative of the samples as delivered. Test results are calculated using 
GeoSystem software from VES, Inc., Fort Collins, CO. The following tables 



are a summary of the various soil results and corresponding test hole 
locations. 

SanipieID# Lab Bore Depth 
Log Hole# 
# 

1RA17601P 32 #1 1.5’- 
R South 3.0’ 

1RA17602P 33 #2 5.0’- 
R South 6.5’ 

lRA17603P 26 #3 8.5’- 
R South 9.92’ 

R South 12.5’ 

R South 15.5’ 
1RA17606P 29 #6 17.0’- 

R South 18.5’ 
1RA17607P 30 #7 20.0’- 

R South 21.5’ 

R South 24.5’ 
1RA17701P 19 #I  5.0’- 

R North 6.5’ 

R North , 9.5’ 

R North 12.5’ 

R North 15.5’ 

R North 18.5’ 

R North 21.5’ 

R North 24.5’ 

1RA17604P 27 #4 11.0’- 

lRA17605P 28 #5 14.0’- 

1RA17608P 31 #8 23.0’- 

lRA17702P 30 #2 8.0’- 

1RA17703P 21 #3 11.0’- 

1RA17704P 22 #4 14.0’- 

lRA17705P 23 #5 17.0’- 

lRA17706P 24 #6 20.0’- 

1RA17707P 25 #7 23.0’- 

Table 1: Classifications, Liquid Limits, Plastic Liniits and Plasticity Index 

AASHTO USCS PL LL PI 
Class. Class. 

A-6(12) CL 31.6 16.0 15.6 

A-6(13) CL 31.9 16.1 15.8 

A-6(13) CL 33.4 17.0 16.4 

A-6(5) CL 25.1 14.1 11.0 

A-4(3) CL 33.4 14.3 9.1 

A-4(1) SC 21.9 13.8 8.1 

A-6(5) CL 26.7 14.2 12.5 

A-6(6) CL 28.9 15.6 133 

A-6(11) CL 30.9 14.6 16.3 

A-6(10) CL 30.0 16.3 13.7 

A-6(11) CL 31.1 15.6 15.5 

A-6(14) CL 35.7 14.8 20.9 

A-6(9) CL 32.7 14.7 18.0 

A-7-6(21) CL 45.3 17.9 27.3 

A-6(10) CL 34.9 14.0 20.9 

NoLes: 
I ~ 

2- 
3- 

AASHTO Classification is to AASHTO Standard M-115, Classification of soils and soil-aggregate mixtures 
PL- Plastic Limit, LL- Liquid Limit, PI - Plasticity Index. 
USCS. Unified Soils Classification System 
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Table 2: Percent Gravel, Sand, Silt, Clay and Moisture Content 

1RA 1760 1 P 

1 Sample ID# 1 Lab 1 Bore 
Log# Hole# 

32 $1 1.5’-3.0’ 
/ R  I 1 South 

Gravel Sand Silt 1 Clay Moist. 
0 13.6 36.3 50.0 10.1 

i 1RAi602P 33 #3 
South 

11.0’-12.5’ 

1 lRA17603P ’ 26 1 #3 
1 I I 

32.6 21.4 46.0 14.9 1 
I 

0 

I R 1 South 
1RA17603P 27 1 #4 

14.0’-15.5’ 
South 

South 
1.6 32.6 27.6 38.2 16.8 

1 1 1RAi606P 1 29 I #6 

1RA17607P 30 SWth 

8.0’-9.5’ 

I1.0’-12.5’ 

14.0’-15.5’ 

R 1 South 
lRA17608P 31 ~ #8 

0 19.1 125.9 55.0 ~ 15.0 

0 16.7 29.5 53.8 14.6 ’ 

I I 

3.2 22.2 22.1 52.5 19.6 
I 

South 

North 

R 
1R.417703P 

1 lRA17702P I 20 1 #2 
North 

31 #3 .  
R 

lRA17704P 
North 

22 #4 
1 R I I North 

1?.0’-18.5’ 4.5 

20.0’-21.5’ 1 0 

1 1RA17705P 1 23 1 #5 29.1 20.4 46.0 16.1 

20.9 13.6 65.5 19.8 

23 .0’-24.5’ 4.0 I 34.9 20.3 40.8 17.3 

Depth 1 %  1 %  1 %  1 %  1 %  

R 
1RA17706P 

R 
1RA17707P 

North 

North 
24 if6 

25 #7 

5.0’-6.5’ 1 0 1 13.0 I 28.7 1 59.3 I 12.9 I 
8.5’-9.92’ I 0 1 11.8 1 35.4 1 53.8 I 17.8 i 

17.0’-18.5’ I 1.9 1 50.4 1 14.6 1 33.1 1 12.3 1 
20.0*-21.57 

5.0’-6.5’ 1 0 I 20.7 ~ 29.7 I 49.6-1 14.9 I 

Notes: 
1 - 
2-  
3- 
1- 
5 -  

Gravel defined as psr~iclcs retairird on #5 sieve 
Saiid detined as panicles passing #4 sieve and retained on #200 sieve 
Sill drfinrd 8s particles passing #200 sieve and larger tliaii ,005 mm 
Clay defined as particles smaller than .005 m m  
Peycml moislure rcported is total sninple rnoisturr 

There were no soil sample anomalies found or  observed during the testing of 
these samples. As in indicated on the individual test sheets and summary 
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tables, there is a fairly wide range of moisture contents and plasticity indices. 
This wide range of results can be typical of naturally deposited soils by water 
and/or wind. Some of the samples contained small, fine gravel pieces. One 
sample out of the fifteen tested classified as “clayey sand”, rather than the 
typical “lean clay” designation of the other fourteen samples. 

4. SUMMARY 

The field data collected during the drilling and sampling of these boreholes is 
not included in this report, as they were not transmitted with the soil 
samples. It would be a suggestion of this Lab that the field investigation data 
be compared and evaluated with these Lab results to further verify any 
engineering or geo-technical requirements that may be needed. All soil 
samples tested at the CFA 602 Materials Lab were disposed of in our “cold 
waste” dumpster at the CFA Landfill. This dumpster at CFA 602 is 
specifically for the disposal of soils and concrete samples. 

Any questions o r  comments on this test report summary may be directed to 
Craig Bean, INEEL Materials Lab, CFA 602. Phone number 526-9941. 

HC Bean 
CFA 602 
10 June 2003 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project : 
Project Number : 
- 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No. : 1RA17701PR 
Elev. or Depth: 5’ - 6.5’ Sample Length (in./cm.) : LL #019 
Location: 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 14.9% 
Liquid Limit: 30.9 Plastic Limit: 14.6 USCS Class.: CL 
Testing Remarks: Sample #1RA17701PR sampled MaylBth, 2003. Borehole #1 North. 

Lab Log #019 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 402.44 
Tare = 105.79 
Dry sample weight = 296.65 
Sieve tare method 
Sieve Weight Sieve 

3/8 inch 0.00 0.00 
4 0.00 0.00 
8 0.00 0.00 

# 10 0.47 0.00 
# 16 0.24 0.00 
# 30 2.34 0.00 
# 40 2.66 0.00 
# 50 3.87 0.00 
# 100 14.06 0.00 
# 200 37.81 0.00 

retained tare 
Percent 
finer 
100.0 
100.0 
100.0 
99.8 
99.8 
99.0 
98.1 
96.8 
92.0 
79.3 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.8 
Weight of hydrometer sample: 68.17 
Hygroscopic moisture correction: 
Moist weight & tare = 405.64 
D r y  weight & tare = 402.44 
Tare = 105.79 
Hygroscopic moisture= 1.1 % 

Calculated biased weight= 67.58 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
E zific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

INEEL MATERIALS LAB 



E 1 ap sed 
time, min 

1.00 
2.00 
5.00 

10.00 
15.00 
30.00 
60. G O  

250.00 
1440. 00 

Temp, Actual 
deg C reading 
23.0 55.0 
23.0 49.5 
23.0 47.0 
23.0 44.0 
23.0 42.0 
23.0 40.5 
23.0 37.0 
23.0 31.0 
24.0 24.0 

Corrected 
reading 
51.7 
45.2 
43.7 
40.7 
38.7 
37.2 
13.7 
27.7 
21.0 

K Rm 

0.0138 56.0 
0.0138 50.5 
0.0138 48.0 
0.0138 45.0 
0.0138 43.0 
0.0-38 41.5 
0.0138 38.0 
0.0138 32.0 
0.0136 25.0 

Eff. 
depth 
7.1 
8.0 
8.4 
8.9 
9.2 
9.5 
10.1 
11.0 
12.2 

Diameter 
mm 
0.0368 
0.0276 
0.0179 
0.0130 
0.0108 
0.0078 
0.0056 
0.0029 
0.0013 

Percent 
finer 
79.4 
70.9 
67.1 
62.5 
55.4 
57.1 
51.7 
42.5 
32.2 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% +. 3 "  = % GRAVEL = 
% SAND = 20.7 (% coarse = 0.2 % medium = 1.7 % fine = 18.8) 
% SILT = 29.7 % CLAY = 49.6 

INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
P- - j ec t Number : 
- 

Sample Data 
~~ ~ ~ 

Source: D&D TSF 06-26 soils 
Sample No.: lRA177GlPR 
Elev. or Depth: 5' - 6.5' Sample Length (in./cm.) : LL #019 
Location: 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 14.9% 
USCS Class.: CL AASHTO Class.: A-6 (11) 
Testing Remarks: Sample # lRP-17701PR Sampled May 14t?-, 2003. Borehole #1 N 3 r t h .  

Lab Log #019 

Liquid Limit Data 
Run No. 1 2 3 4 I 5 6 

Wet+Tare I 23.40 22.85 23.06 
Dry+Tare ~ 20.68 ~ 19.97 23.02 I 

Tare 11.07 11.06 11.13 I I 

# 3lows 46 1 E  11 I I 
Moisture 28.3 32.3 34.2 1 

I 

Liquid Limit= 30.9 
Plastic Limit= 14.5 

Plasticity Index= 16.3 

Plastic Limit Data 
Run No. 1 2 3 I 4 I 

Wet+Tare I 9.31 I 8.67 
~ 

- y+Tare 1 8.66 8.12 I I 

Moisture ~ 14.9 14.4 I 

, 
I 

I 

- 
I I Tare I 4.30 4.31 I 

INEEL MATERIALS LAB - 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: 
Project Number: 

Sample Data 

Source: D&D TSF 0 6 - 2 6  s o i l s  
Sample N o .  : 1RA17702PR 
Elev. or Depth: 8 '  - 9 . 5 '  Sample Length (in./cm.) : LL # 0 2 0  
Location : 
Description: Lean clay w i t h  sand 
Date: 6 / 9 / 0 3  Natural Moisture: 1 5 . 0 %  
Liquid Limit: 3 0 . 0  Plastic Limit: 1 6 . 3  USCS Class. : CL 
Testing Remarks: Sample #1RA17702PR sampled May 1 4 t h ,  2 0 0 3 .  Borehole #2 N o r t h  

Lab Log # 0 2 0  

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

3 / 8  inch 
'' 4 
,- 8 

# 10 
# 1 6  
# 3 0  
# 4 0  
# 50 
# 1 0 0  
# 2 0 0  

Initial 
and tare= 3 5 1 . 8 1  

= 1 0 3 . 8 4  
weight = 2 4 7 . 9 7  
method 

Weight Sieve 
retained tare 

0.00 0 . 0 0  
0 . 0 0  0 . 0 0  
0 . 1 7  0 . 0 0  
0 . 0 8  0 . 0 0  
0 . 3 4  0 . 0 0  
0 . 5 0  0 . 0 0  
1 . 4 8  0 . 0 0  
2 . 8 1  0 . 0 0  
8 . 8 1  0 . 0 0  

3 3 . 0 6  0 . 0 0  

Percent 
finer 
100.0 
1 0 0 . 0  

9 9 . 9  
9 9 . 9  
9 9 . 8  
9 9 . 6  
9 9 . 0  
9 7 . 8  
9 4 . 3  
8 0 . 9  

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 9 9 . 9  
Weight of hydrometer sample: 7 5 . 7 5 5  
Hygroscopic moisture correction: 
Moist weight & tare = 3 5 6 . 8 2  
Dry weight & tare = 3 5 1 . 8 1  
Tare = 1 0 3 . 8 4  
Hygroscopic moisture= 2 . 0  % 

Calculated biased weight= 7 4 . 3 3  
Automatic temperature correction 
Composite correction at 20 deg C = - 4 . 0  

Meniscus correction only= 1.0 
,C cific gravity of solids= 2 . 5 0  
Specific gravity correction factor= 1 . 0 3 8  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

INEEL MATERIALS LAB 



Elapsed 
time, min 

1.00 
2.00 
5.00 
10.00 
15.00 
30.00 
60. CO 

250. CO 
1440. 00 

Temp, 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

Actual 
reading 
57.5 
55.5 
52.5 
50.5 
49.0 
46.5 
43.5 
35.3 
26.0 

Corrected 
reading 
54.2 
52.2 
49.2 
47.2 
45.7 
43.2 
412.2 
31.7 
22.7 

K 

0.0138 
0.0138 
0.0138 
0.0138 
C.0138 
3.0138 
3.0138 
3.0138 
3.0138 

Rm 

58.5 
56.5 
53.5 
51.5 
50.0 
47.5 
44.5 
36.0 
27.0 

Eff. 
depth 
6.7 
7.0 
7.5 
7.8 
8.1 
8.5 
9.0 
10.4 
11.9 

Diameter 

3.0357 
3 . 0 2 5 9  
3.0159 
'3.0122 
0.0101 
3.0073 
0.0053 
0.0028 
3.0013 

mm 
Percent 
finer 
75.6 
72.8 
68.7 
65.9 
63.8 
60.3 
56.1 
44.2 
31.7 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #200 
% + 3" % GRAVEL 
% SAND = 19.1 (% coarse = 
% SILT = 2 5 . 9  % CLAY = 

- - 
0.1 % medium = 
55.0 

0.00 

0.9 % fine = 18.1) 

INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Pro j ect : 
Project Number: 
- 

Sample Data 

Source: D&D TSF 0 6 - 2 6  soils 
Sample No. :  1m17702PF. 
Elev. or Depth: 8' - 9.5' Sample Length (in./cm.): LL #020 
Location: 
Description: Sean c lay  w i t h  sand 
Date: 6 / 9 / 0 3  Natural Moisture: 15.0% 
USCS Class. : CL AASHTO Class. : A-6 ( 1 0  
Testing Remarks: S a m p l e  #1RPA17702PR Sampled May 1 4 t h ,  2 0 0 3 .  B o r e h o l e  #2 N o r t h .  

L a b  Log # 0 2 0  

Liquid Limit Data 
Run No. 1 2 3 4 5 6 

- Wet+Tare ~ 2 5 . 8 3  ~ 2 5 . 1 2  ! 2 3 . 9 2  1 

Dry+Tare' 2 2 . 5 0  2 1 . 7 9  2 0 . 6 5  
Tare 1 1 . 0 7  1 1 . 0 5  1 1 . 1 3  

I # Blows 1 31  2 0  9 
Moisture 2 9 . 1  3 1 . 0  3 4 . 3  I I 

Liquid Limit=. 30.0 
Plastic Limit= 1 6 . 3  

Plasticity Index= 1 3 . 7  

Plastic Limit Data 
I I 

! Run No. I 1 2 3 I 4 ~ 

Wet +Tare 8 . 2 1  8 . 7 3  , 
I 

- y+Tare 7 . 6 3  ! 8 . 1 5  
Tare / 4.30 4 . 3 1  

Moisture j 1 7 . 4  I 1 5 . 1  I 

INEEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: 
Project Number: 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No. : lRA17703PR 
Elev. or Depth: 11.0’ - 12.5’ Sample Length (in./cm.) : LL #021 
Location : 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 14.6% 
Liquid Limit: 31.1 Plastic Limit: 15.6 USCS Class. : CL 
Testing Remarks: Sample #1RA17703PR sampled May 14th, 2003. BoreHole #3 North  

Lab Log #021. 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 404.82 
Tare = 106.62 
Dry sample weight = 298.20 
Sieve tare method 
Sieve Weight Sieve 

3/8 inch 0.00 0.00 
y 4  0.00 0.00 
,t 8 0.00 0.00 
# 10 0.00 0.00 
# 16 0.05 0.00 
# 30 0.41 0.00 
# 40 0.54 0.00 
# 50 1.55 0.00 
# 100 10.46 0.00 
# 200 36.81 0.00 

retained tare 
Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
99.7 
99.1 
95.6 
83.3 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 100.0 
Weight of hydrometer sample: 75.58 
Hygroscopic moisture correction: 
Moist weight & tare = 410.92 
Dry weight & tare = 404.82 
Tare = 106.62 
Hygroscopic moisture= 2.0 % 

Calculated biased weight= 74.06 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.2 
‘ cific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rrn 
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Elapsed 
time, min 

1.00 
2.00 
5.00 
10.012 
15.0’3 
30.03 
69.00 

250.00 
1440.00 

Temp I 

deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

Actual 
reading 
55.0 
53.5 
51.0 
49.0 
47.5 
45.0 
42.5 
34.0 
26.0 

Corrected 
reading 
51.7 
50.2 
47.7 
45.7 
44.2 
41.7 
39.2 
30.7 
22.7 

K 

0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 

Rm 

56.2 
54.7 
52.2 
582 .2 
48.7 
46.2 
43.7 
35.2 
27.2 

Eff. 
depth 
7.1 
7.3 
7.7 
6.1 
8.3 
8.7 
9.1 

10.5 
11.8 

Diameter 

0. 0367 
0.0264 
0.0172 
0.0124 
0.0103 
0.0074 
0.0054 
0.0028 
0.0013 

mm 
Percent 
finer 
72.4 
70.3 
66.6 
64.0 
61.9 
58.4 
54.9 
43.0 
31.8 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3” = % GRAVEL 
% SAND = 16.7 (% coarse = 
% SILT = 29.5 % CLAY = 

- - 
0.3 % medium = 
53.8 

0.00 

0.3 % fine 16 4) 

INEEL MATERIALS LAB - 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Prrlj ect Number : 
- 

Sample Data 

Source: D&D TSF 0 0 - 2 6  soils 
Sample N o . :  lFG~17703PX 
Elev. or Depth: 11.0' - 1 2 . 5 '  Sample Length (in./cm.): L; $ 0 2 1  
Location : 
Description: L e a n  clay wit?- sand 
Date: 6 / 2 / 0 3  Natural Moisture: 14.6% 
USCS Class. : CL AASHTO Class.: A-5 (11) 
Testing Remarks: Sample #1RA177033R sampled May ILth, 2 0 0 3 .  B o r e  Hole # 3  Nor th  

Lab  Log # 0 2 1  

Liquid Limit Data 
- Run No. 1 2 3 4 5 6 

Wet +Tare 2 3 . 7 2  2 6 . 9 4  24.71 I I 

Dry+Tare 2 0 . 8 9  2 3 . 0 7  2 1 . 0 0  I 

Tare ' 10.96 11.09 1 1 . 0 4  
# Blows I 4 s  1 6  7 I 

Moisture 1 2 8 . 5  I 3 2 . 3  3 7 . 2  I I 

Liquid Limit= 31.1 
Plastic Limit= 1 5 . 6  

Plasticity Index= 1 5 . 5  

Blows 

Plastic Limit Data 
Run No. I 1 I 2 I 3 4 I I - 

I 

I Wet+Tare I 10.10 9 . 2 3  - 

- y+Tare 9 . 3 2  8 . 5 7  , I 

Tare 4 . 2 9  4.33 
I 

I I Moisture 1 5 . 5  1 5 . 6  __ 

INEEL MATERIALS LAB - 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project : 
Prnject Number: 
- 

Samde Data 

Source: D&D TSF 06-26 soils 
Sample No.: lRA17704PR 
Elev. or Depth: 14.0' - 15.5' Sample Length (in./cm.): LL #022 
Location: 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 19.6% 
Liquid Limit: 35.7 Plastic Limit: 14.8 USCS Class. : CL 
Testing Remarks: Sample #1RA17704PR sampled May 14th, 2003. Bore Hole #4 

Lab Log #022 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 401.67 
Tare = 105.11 
Dry sample weight = 296.56 
Sieve tare method 
Sieve Weight Sieve 

1/2 inch 0.00 0.00 
3/8 inch 2.93 0.00 
4 6.62 0.00 
8 5.80 0.00 

# 10 1.11 0.00 
# 16 2.68 0.00 
# 30 3.86 0.00 
# 40 3.33 0.00 
# 50 5.41 0.00 
# 100 13 .71 0.00 
# 200 29.79 0.00 

retained tare 
Percent 
finer 
100.0 
99.0 
96.8 
94.8 
94.4 
93.5 
92.2 
91.1 
89.3 
84.7 
74.6 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 94.4 
Weight of hydrometer sample: 69.21 
Hygroscopic moisture correction: 
Moist weight & tare = 404.61 
Dry weight & tare = 401.67 
Tare = 105.11 
Hygroscopic moisture= 1.0 % 

Calculated biased weight= 72.60 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
5 zific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
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Elapsed 
time, min 

1.00 
2. GO 
5.00 

10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
24.0 

Actual 
reading 
54.0 
50.5 
49.0 
47.5 
46.0 
44.0 
41.0 
34.0 
27.0 

Corrected 
reading 
50.7 
47.2 
45.7 
44.2 
42.7 
40.7 
37.7 
30.7 
24.0 

K Rm 

0.0138 55.0 
0.0138 51.5 
0.0138 50.0 
0.0138 48.5 
0.0138 47.0 
0.0138 45.0 
0.0138 42.0 
0.0138 35.0 
0.0136 28.0 

Eff. 
depth 
7.3 
7.8 
8.1 
8.3 
8.6 
8.9 
9.4 

10.6 
11.7 

Diameter 

0.0372 
0.0273 
0.0176 
0.0126 
0.0104 
0.0075 
0.0055 
0.0028 
0.0012 

mm 
Percent 
finer 
72.4 
67.4 
65.3 
63.1 
61.0 
58.1 
53.9 
43.8 
34.2 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = % GRAVEL = 3.2 (% coarse = % fine = 3.2) 
% SAND = 22.2 ( %  coarse = 2.4 % medium = 3.3 % fine = 16.5) 
% SILT = 22.1 % CLAY = 52.5 

INEEL MATERIALS LAB 



? X30NI A11311SVld 

m 
d- 

Q) m 
m m 

l N 3 1 N 0 3  H31VM 

m a 
v) 
J 

U 
W 

a 



- 

LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Project Number: 
- 

Sample Data 

Tarel 10.96 11.99 11.04 

Sample Length (in./crn.): LL i t 0 2 2  

I 

Source: D&D TSF 06-26 s o i l s  
Sample No.: 1RA17704PR 
Elev. or Depth: 14.0' - 15.5' 
Location: 
Description: Lean clay with sand 
Date: 6 , ' 9 / 0 3  Natural Moisture: 19.6% 
USCS Class.: CL AASHTO Class.: 71-6 (14) 
Testing Remarks: Sample liiA177043R sampled May 14th, 2003. Bore Hole  #4 North 

I 

La5 Log #022 

Licruid Limit Data 
, Run No. 1 2 3 4 I 5 6 

42 

3: 
L 

3 
A 
d 

._ 
8 

35 

31 

2 i  

Liquid  Limit= 35.7 
Plastic Limit= 14.8 

Plasticity Index= 20.9 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project : 
Project Number: 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No.: lRA17705PR 
Elev. or Depth: 17.0’ - 18.5’ Sample Length (in./cm.): LL #023 
Location : 
Description: Sandy lean clay 
Date: 6/9/03 Natural Moisture: 16.1% 
Liquid Limit: 32.7 Plastic Limit: 14.7 USCS Class. : CL 
Testing Remarks: Sample #1RA17705PR sampled May 14th, 2003. Bore Hole #5 

Lab Log #23 

North 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

’/2 inch 
,/8 inch 
# 4  
# 8  
# 10 
# 16 
# 30 
# 40 
# 50 
# 100 
# 200 

Initial 
and tare= 345.32 

= 103.67 
weight = 241.65 
method 

Weight Sieve 
retained tare 

0.00 0.00 
0.72 0.00 
10.23 0.00 
3.11 0.00 
0.59 0.00 
1.57 0.00 
2.45 0.00 
2.52 0.00 
5.43 0.00 
22.98 0.00 
31.68 0.00 

Percent 
finer 
100.0 
99.7 
95.5 
94.2 
93.9 
93.3 
92.3 
91.2 
89.0 
79.5 
66.4 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 93.9 
Weight of hydrometer sample: 68.82 
Hygroscopic moisture correction: 
Moist weight & tare = 350.72 
Dry weight EC tare = 345.32 
Tare = 103.67 
Hygroscopic moisture= 2.2 % 

Calculated biased weight= 71.69 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
Specific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 

INEEL J%ATERIALS LAB 



Hydrometer type: 1528 
Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed 
time, min 

1.00 
2.00 
5.00 
10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp, Actual 
deg C reading 
23.0 50.0 
23.0 47.0 
23.0 45.0 
23.0 43.5 
23.0 42.0 
23.0 40.0 
23.0 36.5 
23.0 30.5 
23.0 23.5 

Corrected 
reading 
46.7 
43.7 
41.7 
40.2 
38.7 
36.7 
33.2 
27.2 
20.2 

K 

0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 

Rm 

51.0 
48.0 
46.0 
44.5 
43.0 
41.0 
37.5 
31.5 
24.5 

Eff. 
depth 
7.9 
8.4 
8.8 
9.0 
9.2 
9.6 
10.1 
11.1 
12.3 

Diameter 

0.0388 
0.0283 
0.0182 
0.0131 

0.0078 
0.0057 
0.0029 
0.0013 

mm 

0. 0108 

Percent 
finer 
67.134 

60.3 
58.2 
56.0 
53.1 
48.0 
33.3 
29.2 

r 7  - 
02.1 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #200 
% + 3" = % GRAVEL = 4.5 ( %  coarse = % fine = 4.5) 
% SAND = 29.1 ( %  coarse = 1.6 % medium = 2.7 % fine = 24.8) 
% SILT = 20.4 % CLAY = 46.0 

- 
INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Project Number: 

Sample Data 

Sample Length (in./cm.): LL # 0 2 3  

Source: D&D TSF 06-26 s o i l s  
Sample No.: 1RA17705PR 
Elev. or Depth: 17.0' - 18.5' 
Location: 
Description: Sandy lean clay 
Date: 6/9/03 Natural Moisture: 16.1% 
USCS Class.: CL ILASHTO Class. : PA-6 (9 ) 
Testing Remarks: Sample lPR17705PR Sampled May 14th, 2003. Bore Hole #5 North 

Lab Log #023 

Liquid Limit Data 
Run No. 1 1 2 3 I 4 I 5 6 

I 

Wet +Tare 25.81 24.80 25.48 I I 

Dry+Tare 2L.40 21.20 21.72 
- Tare! 11.12 11.10 11.09 

# Blows 35 20 I 11 I 
Moisture I 30.2 35.6 35.4 ~ I I 

~6 .5  

35.1 

33.7 

- 
II) ._ 
P 

32.3 

30.9 

29.5 
Blows 

30 

Liquid Limit= 32.7 
Plastic Limit= 14.7 

Plasticity Index= 18.0 

I 

INEEL MATERIALS LAB .- 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Plastic Limit Data 
Run No. 1 2 3 4 

- - 

Wet+Tare I 9.06 9.38 _ _  
~~~ 

Dry+Tare 8.46 8.73 
Tare 4.33 4.36 

Moisture 14.5 14.9 I I 

INEEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project : 
Pmject Number: 
- 

Sample Data 

Source: D&D TSF 06-26 s o i l s  
Sample No.: lRA17706PR 
Elev. or Depth: 20.0’ - 21.5’ Sample Length (in./cm.): LL #024 
Location: 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 19.8% 
Liquid Limit: 45.2 Plastic Limit: 17.9 USCS Class.: CL 
Testing Remarks: Sample #1RA17706PR sampled May 15th, 2003. Borehole #6 North 

Lab Log #024 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 362.81 
Tare = 105.66 
Dry sample weight = 257.15 
Sieve tare method 
Sieve Weight Sieve 

’/8 inch 0.00 0.00 
, r  4 0.00 0.00 
# 8  0.00 0.00 
# 10 0.00 0.00 
# 16 0.23 0.00 
# 30 1.91 0.00 
# 40 2.20 0.00 
# 50 4.52 0.00 
# 100 20.04 0.00 
# 200 24.91 0.00 

retained tare 
Percent 
finer 
100.0 
100.0 
100.0 
100.0 
99.9 
99.2 
98.3 
96.6 
88.8 
79.1 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 100.0 
Weight of hydrometer sample: 74.12 
Hygroscopic moisture correction: 
Moist weight & tare = 373.34 
D r y  weight & tare = 362.81 
Tare = 105.66 
Hygroscopic moisture= 4.1 % 

Calculated biased weight= 71.20 
Automatic temperature correction 
Composite correction at 20 deg C = -4 0 

I iscus correction only= 1.0 
Specific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

__ INEEL MATERIALS LAB 



Effective depth L= 16.294964 - 0.164 x Rm 

E 1 ap s ed 
time, min 

1.00 
2.00 
5.00 

10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp, Actual Corrected K Rm 
deg C reading reading 
23.0 60.0 56.7 C.0138 61.0 
23.0 59.0 55.7 0.0138 60.0 
23.0 57.0 53.7 0.0138 58.0 
23.0 55.5 52.2 0.0138 56.5 
23.0 54.0 50.7 0.0138 55.0 
23.0 52.0 48.7 0.0138 53.0 
23.0 48.5 35.2 0.0138 49.5 
23.0 43.0 39.7 0.0138 44.0 
23.0 33.5 30.2 0.C138 34.5 

Eff. 
depth 
6.3 
6.5 
6.8 
7.0 
7.3 
7.6 
8.2 
9.1 

13.6 

Diameter Percent 
mm finer 
0.0346 82.6 
0.0248 81.2 
0.0161 7 8 . 3  
0.0116 10.0 
0. SO96 73.9 

0.0051 65.8 
O.OC26 57.8 
0.0012 44.0 

3,- 

0.0069 70.9 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3 "  = % GRAVEL 
% SAND = 20.9 (% coarse = 
% SILT = 13.6 % CLAY = 

- - 
0.0 % medium = 1.7 % fine = 19.2) 
65.5 

0.00 

INEEL MATERIALS LAB - 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
pro j ec t : 
P r q j  ec t Number : 
- 

Sample D a t a  

Source: D&T) TSF 06-26 soils 
Sample No.: 1RA17706PR 
Elev. or Depth: 20.;’ - 21.5’ Sample Length (in./cm.): LL #024 
Location: 
Description: Lean clay with sand 
Date: 6/9/03 Natural Moisture: 19.8% 
USCS Class.: CL AASHTO Class.: A-7-6 ( 2 1 )  
Testing Remarks: Sample %1Rfi17706PR sampled May 15th, 2033. BorehoLe #6 North 

Lab Log #C24 

L i q u i d  Limit Data 
6 - - _  Run No. 1 2 3 4 5 

I 

Wet+Tarel 25.14 1 25.10 j 23.61 
Dry+Tare 20.90 20.71 19.46 

Tare 1 1 1 . 1 3  1 1 . 1 3  11.14 ’ 

-_ - # Blows 1 3 5  23 1 0  
Moisture 4 3 . 4  4 5 . 8  4 9 . 9  

Btorvs 

Liwid Limit= 45.2 
Plastic Limit= 17.9 

Plasticity Index= 27.3 

INEEL MATERIALS LAB 



LIQUID AND PLASTIC LIMIT TEST DATA 

Plastic Limit Data 
-_ -~ - Sun No. 1 2 3 4 

-___. - 

Wet+Tare I 8.09 8.14 ~ _ _  
Dry+Tare  7.54 7.54 

Moisture 17.2 18.6 ________ __- _ _ _  
Tare 4.34 4.32 _ _ ~  

INEEL MATERIALS LAB 
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GRAIN S I Z E  DISTRIBUTION TEST DATA 

Client: 
Project: 
Project Number : 
- 

Sample Data 

Source: DsiD TSF 06-26 soils 
Sample No. : iRA177072R 
Elev. or Depth: 23.0' - 24.5' Sample Length (in./cm.) : LL %@25 
Location: 
Description: Sandy lean c l ay  
Date: 6/9/03 Natural Moisture: 17.3% 
Liquid Limit: 34.9 Plastic Limit: 14.0 USCS Class.: CL 
Testing Remarks: Sarnple #1RA17707Px sampled May 15th, 2003. Borehole #7 

Lab Log #025 

Mechanical Analysis Data 

Initial 
D r y  sample and tare= 381.93 
Tare = 103.57 
D r y  sample weight = 278.36 
Sieve tare method 
Sieve - Weight Sieve Percent 

retained tare finer 
1/2 ir-ch 0.00 0.00 100 * 0 
'/8 inch 7.93 0.00 97.2 
4 3.30 0.00 96.0 

4 8  2.53 0.00 95.1 
10 0.64 0.00 94.8 

# i6 3.18 0.00 93.7 
# 30 5.02 0 . 3 0  91.9 
# 40 3.49 0.00 90.6 
# 50 8 . 4 5  0.00 87.6 
# 100 40.58 0.00 7 3 . 0  
k 200 33.01 0.00 61.1 

Hydrometer Analysis Data 

Separation sieve is #lo 
Percent -#lo based upon complete sample= 94.8 
Weight of hydrometer sample: 73.06 
Hygroscopic moisture correction: 
Moist weight & tare = 386.71 
Dry weight & tare = 381.93 
Tare = 1C3.57 
Hygroscopic moisture= 1.7 % 

Calculated biased weight= 75.7'7 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

r iscus correction only= 1.0 
Specific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

INEEL MATERIALS LAB 



Effective depth L= 16.294964 - 0.164 x €?m 

E lapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

1.00 23.0 
2.00 23 .O 
5.00 23.0 

10.00 23.0 
15.00 23 .O 
30.00 23.0 
60.00 23.0 

250.00 23 .O 
1440.00 24.0 

47.0 
43 .I3 
41.0 
39.0 
37.0 
35.5 
34.0 
30.0 
26.0 

43.7 
39.7 
37.7 
35.7 
33 . ?  
32.2 
30.7 
20.7 
23.0 

0.C138 48.0 8.4 0.0403 
0.0138 44.0 9.1 0.0294 
0.0138 42.0 9.4 0.0189 
0.0138 40.0 9.7 0.0136 
0.0138 38.0 10.1 3.0113 

O.Oi38 35.0 10.5 0.0058 
0.0138 31.0 11.2 O.CO29 
0.0136 27.0 11.9 0.0012 

2.0138 36.5 10.3 O.OCS1 

59.8 
54.3 
51.6 
48.9 
46.1 
44.1 
42. c 
36.5 
31.4 

~ ~~ ~ 

Fractional Components 

Gravel/Sand based on # 4  
Sand/Fines based on #20@ 
% + 3 ”  = % GRAVEL = 4.3 ( %  coarse = % fine = 4.0) 
% SAND = 34.9 (% coarse = 1.2 % medium = 4.2 % fine = 29.5) 
% SILT = 20.3 % CLAY = 40.8 

D85= 0.26 D60= 0.04 D50= 0.01 
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Client: 
Project: 
Proj ect Number: 
- 

Sample Data 

I 

Sample Length (in./cm.) : LL $025 

Source: D&D TSF 06-26 soils 
Sample No.: lRA17707PR 
Elev. or Depth: 2 3 . 0 '  - 24.5' 
Location: 
Description: Sandy lean clay 
Date: 6/9/03 Natural Moisture: 1 7 . 3 8  
USCS Class.: CL AASHTO Class.: A-6(10) 
Testing Remarks: Sample #1RA17707PR sampled May 15th, 2003. Borehole # 7  North 

Lab Log $025 

Liquid Limit Data 
Run No. , 1 2 3 4 5 6 

10 20 25 30 
Blows 

Liquid Limit= 34.9 
Plastic Limit= 14.0 

Plasticity Index= 20.9 

Plastic Limit Data 
I Run No. j 1 2 3 4 I 

Wet +Tare 7.44 7.57 I 
1 

I I - y+Tare I 7.06 7.17 1 I 

Moisture ~ 13.9 14.2 I 
Tare 4 . 3 3  4.36 I I 

I 

I 
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PERCENT COARSER BY WEIGHT 
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GRAIN S I Z E  DISTRI3UTION TEST DATA 

Client: 
Project : 
Pvject Number: 
- 

Sample Data 

Source: D&D TSF 06-26 s o i l s  
Sample No. : lRA176OlPR 
Elev. or Depth: 1.5’ - 3.0’ Sample Length (in./cm.): LL #032 
Location: 
Description: Lean clay 
Date: 6/10!03 Natural Moisture: 10.1% 
Liquid Limit: 31.6 P l a s t i c  Limit: 16.0 USCS Class. : CL 
Testing Remarks: Sample #lRA17601PR sampled May 14th, 2003. Borehole #1 S o u t h .  

Lab Log #E32  

Mechanical Analysis Data 

Dry sample 
Tare 
D r y  sample 
Sieve tare 
Sieve 

3 / 8  inch 
‘l 4 
r f 8  
# 10 
k 16 
# 30 
+# 40 
# 50 
# 100 
# 2 0 0  

Initial 

= 105.32 - 

and tare= 486.91 

weight = 381.59 
method 

Weight Sieve 
retained tare 

0.00 G .oo 
0.00 0.00 
0 . 3 6  0.00 
0.08 0 . 0 0  
1.06 0.00 
1.53 0.0’3 
1.11 0.03 
2.80 0.00 
13.56 0.00 
31.72 0 . 0 0  

Percent 
finer 
100.0 
100 . o  
99.9 
99.9 
99.6 
99.2 
98.9 
98.2 
94.6 
8 6 . 3  

Hydrometer Analysis D a t a  

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.9 
Weight of hydrometer sample: 71.02 
Hygroscopic moisture correction: 
Moist weight & tare = 491.62 
D r y  weight 6c tare = 486.91 
Tare = 1 0 5 . 3 2  
Hygroscopic moisture= 1 . 2  % 

Calculated biased weight= 70.22 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
: cific gravity of solids= 2.50 
Specific gravity correction factor= 1 . 0 3 8  
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

INEEL MATERIALS LAB - 



Elapsed 
time, min 

1.00 
2.00 
5.00 
10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp, 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
24.0 

Actual 
reading 
55.0 
52.5 
50.0 
47.5 
46.0 
42.5 
38.5 
31.5 
24.0 

Corrected 
reading 
51.7 
49.2 
46.7 
44.2 
42.7 
39.2 
35.2 
28.2 
21.0 

K 

0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0136 

Rm 

56.0 
53.5 
51.0 
48.5 
47.0 
43.5 
39.5 
32.5 
25.0 

E f f .  
depth 
7.1 
7.5 
7.9 
8.3 
8.6 
9.2 
9.8 
11.0 
12.2 

Diameter 

0.0368 
0.0268 
0.0174 
0.0126 
0.0104 
0.0076 
0.0056 
0.0029 
0.0013 

mm 
Percent 
finer 
76.4 
72. / 
69.0 
65.3 
63.1 
57.9 
52.0 
41.6 
31.0 

- 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3 "  
% SAND 
% SILT 

- - % GRAVEL = 

= 36.3 % CLAY = 50.0 
= 13.7 (% coarse = 0.1 % medium = 1.0 % fine = 12.6) 

INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
P ,ject Number: 
- 

Sample Data 

Source: D&D TSF 06-26 s o i l s  
Sample No.: lRA17601PR 
Elev. or Depth: 1.5’ - 3.0’ Sample Length (in./cm.): LL #032 
Location: 
Description: Lean clay 
Date: 6/10/03 Natural Moisture: 10.1% 
USCS Class.: CL AASHTO Class.: A-6(12) 
Testing Remarks: Sample #1RA17601PR sampled May 14th, 2003. Borehole #1 S o u t h .  

L a b  Log #032 

Liquid Limit Data 
Run No. 1 I 2 3 4 5 6 

I 
I I 

Wet +Tare 24.75 24.67 25.01 
Dry+Tare 21.70 21.33 21.25 

Tare 11.07 11.06 11.13 
# Blows 47 20 8 

Moisture 28.7 ‘32.5 37.2 

Liquid Limit= 31.6 
Plastic Limit= 16.0 

Plasticity Index= 15.6 

Plastic Limit Data 
, 

- Run No. 1 1 2 3 4 
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PERCENT COARSER BY WEIGHT 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: 
P-?ject Number: 
- 

Sample Data 

Sample Length (in./cm.): LL #033 

Source: D&D TSF 06-26 soils 
Sample No.: 1RA17602PR 
Elev. or Depth: 5.0’ - 6.5’ 
Locat ion : 
Description: Lean clay 
Date: 6/10/03 Natural Moisture: 12.9% 
Liquid Limit: 31.9 Plastic Limit: 16.1 USCS Class. : CL 
Testing Remarks: Sample #1RA17602PR sampled May 14th, 2003. Borehole #2 South. 

Lab Log #033 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

3/8 inch 
< 4  
# 8  
# 10 
# 16 
# 30 
# 40 
# 50 
# 100 
# 200 

Initial 
and tare= 380.60 

= 106.36 
weight = 274.24 
method 

Weight Sieve 
retained tare 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.00 
0.06 0.00 
0.15 0.00 
0.58 0.00 
6.03 0.00 
26.04 0.00 

Percent 
finer 
100.0 
100 * 0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.7 
97.5 
88.0 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 100.0 
Weight of hydrometer sample: 71.70 
Hygroscopic moisture correction: 
Moist weight & tare = 386.01 
Dry weight & tare = 380.60 
Tare = 106.36 
Hygroscopic moisture= 2.0 % 

Calculated biased weight= 70.31 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Mo&scus correction only= 1.0 
, cific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
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Elapsed 
time, min 

1 * 00 
2.00 
5 . O C  

10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp I 
deg C 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.0 

Actual 
reading 
58.0 
56.0 
53.5 
51.0 
49.5 
46.5 
44.0 
35.0 
27.0 

Corrected 
reading 
54.8 
52.8 
50.3 
47.8 
46.3 
43.3 
40.8 
31.8 
23.7 

K 

0.0137 
0.0137 
0.0137 
0.0137 
0.0137 
0.0137 
0.0137 
2.. 0137 
3.0138 

Rm 

59.0 
57.0 
54.5 
52.0 
50.5 
47.5 
45.0 
36.0 
28.C 

Eff. 
depth 
6.6 
6.9 
7.4 
7.8 
8.0 
8.5 
8.9 

1c.4 
li. 7 

Diameter 
mm 
c .0353 
0.0256 
0.0166 
0.0121 
0.0100 
0 -0073 
0.0053 
0.0028 
0.0012 

Percent 
finer 
812.9 
I * .  0 
74.3 
70.6 
65.4 
63.9 
60.2 
47.0 
34.9 

- _  

~~~~ ~ ~ 

Fractional Components 

Gravel/Sand based on 84 
Sand/Fines based on #200 
% + 3 ”  = % GRAVEL = 
% SAND = 12.0 ( %  coarse = 0.0 % medium = 0.1 
% SILT = 2 8 . 7  % CLAY = 59.3 

0 8 5 s  0.06 D60= 0.01 D50= 0.00 

% fine = 11.9) 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Pr-ject Number: 
- 

Sample Data 

Source: D&D TSF 06-26 s o i l s  
Sample No.: 1RPA17502PR 
Elev. or Depth: 5.0' - 6.5' Sample Length (in./crn.) : LL e 0 3 3  
Location: 
Description: Lean clay 
Date: 6/10/03 Natural Moisture: 12.9% 
USCS C l a s s . :  CL AASHTO Class.: A-6 (13) 
Testing Remarks: Sample #lRP,17602PR sampled May l 4 t h ,  2003. Borehole #2 South. 

L a b  Log 8033 

Liquid  Limit Data 
_ _  Run No. 1 2 3 4 5 6 

Wet+Tare 29.52 ~ 28.09 30.32 
Dry+Tarel 25.99 24.75 26.05 - ! 

Tarel 14.24 14.6C 14.23 1 
# Blows 40 19 9 I I 

I 
I Moisture 30.0 i 32.9 I 36.1 I 

Liquid Limit= 31.9 
Plastic Limit= 16.1 

Plasticity Index= 15.8 . 

Plastic Limit Data 
I 4 Run No. 1 I 2 3 I 

3 - Wet+Tare 1 8.73 8.64 I 
- D g + T a r e  1 8.13 8.04 
- Tare, 4.39 4.36 I I 

noi s ture 15.0 16.3 

INEEL MATERIALS LAB - 
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G R A I N  SIZE DISTRIBUTION TEST DATA 

Client: 
Project: 
P- -ject Number: 
- 

Sample Data 

Source: D&D TSF 06-26 s o i l s  
Sample No.: lRA176032R 
Elev. or Depth: 8.5’ - 9.0’ Sample Length (in./cm.): LL #026 
Location : 
Description: Lean clay 
Date: 6/10/03 Natural Moisture: 17.8% 
Liquid Limit: 33.4 Plastic Limit: 17.0 USCS Class. : CL 
Testing Remarks: Sample lR917603PR sampled May 14th, 2003. Borehole C3 So.clth. 

Lab Log #026 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

3 / 8  inch 
4 

$ 8  
# 10 
# 16 
# 30 
# 40 
# 50 
# 100 
i: 200 

Initial 
and tare= 477.22 

= 113.95 
weight = 363.27 
method 

Weight Sieve 
retained tare 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.28 0.00 
0.02 0.00 
0.27 0.00 
0.51 0.00 
1.41 0.00 
11.19 0.00 
29.05 0.00 

Percent 
finer 
100 a 0 
100.0 
100.0 
99.9 
99.9 
99.8 
99.7 
99.3 
96.2 
88.2 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 99.9 
Weight of hydrometer sample: 66.26 
Hygroscopic moisture correction: 
Moist weight & tare = 482.05 
Dry weight & tare = 477.22 
Tare = 113.95 
Hygroscopic moisture= 1.3 % 

Calculated biased weight= 65.46 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Mc-.iscus correction only= 1.0 
2 zific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16,294964 - 0.164 x Rm 
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Elapsed 
time, min 

1.00 
2.00 
5.03 

10.00 
15.00 
30.00 
60.00 

250.00 
1440 ~ 00 

T a p  I 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
24.0 

Actual 
reading 
53.0 
50.0 
48.5 
4 6 . 5  
45.0 
42.0 
38.0 
31.0 
24.0 

Corrected 
reading 
49.7 
46.7 
45.2 
43.2 
41.7 
38.7 
34.7 
27.7 
21.0 

K 

0.0138 
0.0138 
0.0138 
0.0138 
0.5138 
0.0138 
0. 0138 
0.0138 
0. 0136 

Rm 

54 * 0 
51.0 
49.5 
47.5 
46.0 
43.0 
39.0 
32.0 
25.0 

E f f .  
depth 
7.4 
7.9 
8.2 
8.5 
8.8 
9.2 
9.9 

11.0 
12.2 

Diameter 

0 .O376 
0.0275 
3.0176 
0.0127 
0.0105 
0.00'77 
0.0056 
0.0029 
0.0013 

mm 
Percent 
finer 
78.8 
74.5 
71.6 
68.4 
66.1 
61.3 
55.0 
43.9 
33.2 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on $200 
% + 3 "  = % GRAVEL 
% SAND = 11.8 ( %  coarse = 
% SILT = 35.4 % CLAY = 

- - 
0.1 % medium 
52.8 

0.00 

0.2 % fine = 11.5) 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Project Number: 
- 

Sample Data 

11.13 

Sample Length (in./crn.): LL # O E 6  

Source: D&D TSF 06-16 s o i l s  
Sample No.: lRL17603PR 
Elev. or Depth: 8.5’ - 3.0’ 
Location: 
Description: Lean clay 
Date: 6/10/03 Natural Moisture: 17.88 
USCS Class.: CL AASHTO C l a s s .  : A-6 (13 ) 
Testing Remarks: Sample #lRA17603PR sampled May 14th, 2003. Borenole $3 S o u t n .  

Lab Log f 0 2 6  

Liquid Limit Data 
I - Run No. , 1 2 3 4 1 5 6 

Liquid Limit= 33.4 
Plastic Limit= 17.0 

Plasticity Index= 16.4 

Plastic Limit Data 
Run No. ’ 1 2 3 4 I 

Wet +Tare 10.88 , I 

Dry+Tare , 9.93 8.81 I 
I 

- 
1 Tare 4.34 4.32 - I 

Jisture 17.0 17.1 1 i 

INEEL MATERIALS LA3 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Pro j ect : 
Project Number: 
- 

Sample Data 

Sample Length (in./cm.): LL #027 

Source: D&D TSF 06-26 soils 
Sample No.: 1RA17604PR 
Elev. or Depth: 11.0’ - 12.5’ 
Location : 
Description: Sandy lean clay 
Date: 6/10/03 Natural 
Liquid Limit: 25.1 Plastic Limit: 1 4 . 1  
Testing Remarks: Sample A1RA17604PR sampled May 

L a 5  Log #027 

Moisture: 14.9% 
USCS Class.: CL 

14th, 2 0 0 3 .  Borehole %4 Souzh. 

~ ~~~~~~~ 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

3/8 inch 
* 4  

8 
# 10 
# 1 6  
# 30 
% 40 
# 5 0  
t: 100 
f 2 0 0  

Initial 
and tare= 373.95 

= 104.87 
weight = 269.08 
method 

Weight Sieve 
retained tare 

0.00 0 . 0 0  
0 . 0 0  0 . 0 0  
0.00 0 . 0 0  
0.00 0 . 0 0  
0 . 0 8  0.00 
0.96 0.00 
1 . 6 6  0.00 
4 . 9 0  0 . 0 0  
25.91 0.00 
54.23 0.00 

Percent 
finer 
1c0. 0 
100.0 
1 0 0 . 0  
100.0 
1 0 0 . 0  
99.6 
99.0 
97.2 
87.5 
6 7 . 4  

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 100.0 
Weight of hydrometer sample: 70.41 
Hygroscopic moisture correction: 
Moist weight L tare = 378.96 
Dry weight & tare = 373.95 
Tare = 104.87 
Hygroscopic moisture= 1.9 % 

Calculated biased weight= 69.12 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

Meniscus correction only= 1.0 
F cific gravity of solids= 2.50 
S,;cific gravity correction factor= 1.038 
Hydrometer type: 1 5 2 H  

Effective depth L= 16.294964 - 0.164 x Rm 

INEEL MATERIALS LAB 



Elapsed 
time, min 

1.00 
2.00 
5.CO 
10.00 
15. C.0 
30.00 
60.00 
250.00 
1440.00 

Temp I 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
24.0 

Actual 
reading 
47.0 
43.0 
41.5 
40.5 
38.0 
36.0 
35.0 
27.5 
20.0 

Corrected 
reading 
43 .7 
39.7 
38.2 
37.2 
34.7 
32.7 
31.7 
24.2 
17.0 

K 

0.0138 
0.0138 
0 . 0 1 3 8  
0 . 0 1 3 8  
0.0138 
0.0138 
0.0138 
0.0138 
0.0136 

Rm 

48.0 
44.0 
42.5 
41.5 
39 10 
37.0 
36.0 
28.5 
21.0 

Eff. 
depth 
8.4 
9.1 
9.3 
5.5 
3.9 

13.2 
10.1 
11.6 
12.9 

Diameter 

0 - 0 4 0 0  
0.0294 
0 . 0 1 8 8  
0.C134 
0.0112 
0.0081 
0 .  GO57 
0.O03O 
0.0013 

mm 
Percent 
finer 
65.6 
59.6 
57.3 
55.6 
53.1 
49.1 
47.6 
36.3 
25.5 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on R 2 0 0  
% + 3 "  = 
% SAND = 32.6 ( %  
% SILT = 21.4 

% GRAVEL 
coarse = 
% CLAY = 

03 D50= 

- - 
0 . 0  % medium 
46.0 

0.01 

1 0 % fine 31.6) 

INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project : 
Project Number: 
- 

Sample Data 

Sample Length (in./cm.) : LL #027 

Source: D&D TSF 06-26 soils 
Sample No.: 1RA17604PR 
Elev. or Depth: 11.0' - 12.5' 
Location: 
Description: Sandy lean clay 
Date: 6/10/03 Natural Moisture: 14.9% 
USCS Class.: CL AASHTO Class. : A-6 (5) 
Testing Remarks: Sample #1RA17604PR sampled May 14th' 2003. Borehole #4 south. 

Lab Log #027 

Liquid Limit Data 
I I - Run No. 1 2 3 4 5 6 

30.E 

29.1 

27.7 

25.5 

23.7 

21 .E 

Liquid Limit= 25.1 
Plastic Limit= 14.1 

Plasticity Index= 11.0 

Plastic Limit Data 
I Run No. ~ 1 2 3 I 4 

1 1 , I I 
I 1 Wet+Tare 8.51 8.77 I ! 

Dry+Tare I 8.00 8.21 I 

- isture I 13.9 I 14.3 I I 

j 4.29 Tare 4.33 j 

I - 
I 

INEEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: 
Project Number: 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No. : 1RA17605PR 
Elev. or Depth: 14.0' - 16.5' Sample Length (in./cm.): LL #028 
Locat ion : 
Description: Sandy lean clay 
Date: 6/10/03 Natural Moisture: 16.8% 
Liquid Limit: 23.4 Plastic Limit: 14.3 USCS Class. : CL 
Testing Remarks: Sample #1RA17605PR sampled May 14th, 2003. Borehole #5 South 

Lab Log #028 

Mechanical Analysis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

1/2 inch 
3/8 inch 
4 
8 
10 
16 
30 
40 
50 
100 
200 

Initial 
and tare= 388.30 

= 105.73 
weight = 282.57 
method 

Weight Sieve 
retained tare 

0.00 0.00 
4.42 0.00 
0.00 0.00 
0.00 0.00 
0.07 0.00 
0.10 0.00 
1.37 0.00 
2.42 0.00 
9.20 0.00 
39.92 0.00 
39.11 0.00 

Percent 
finer 
100.0 
98.4 
98.4 
98.4 
98.4 
98.4 
97.9 
97.0 
93.8 
79.7 
65.8 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 98.4 
Weight of hydrometer sample: 73.19 
Hygroscopic moisture correction: 
Moist weight & tare = 393.98 
Dry weight & tare = 388.30 
Tare = 105.73 
Hygroscopic moisture= 2.0 % 

Calculated biased weight= 72.91 
Automatic temperature correction 
Composite correction at 20 deg c = -4.0 

pn-rliscus correction only= 1.0 
, d f i c  gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 

INEEL MATERIALS LAB ~- 



Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed 
time, min 

1.00 
2.00 
5-00 
10.00 
15 .oo 
3C.03 
60.00 

250.00 
1440.00 

Temp, Actual 
deg C reading 
23.5 48.5 
23.5 46.5 
23.5 43.5 
23.5 41.0 
23.5 38.5 
23.5 36.0 
23.5 32.0 
23.5 25.0 
23.0 18.5 

Corrected 
reading 
45.3 
43.3 
40.3 
37.8 
35.3 
32.8 
28.8 
21.8 
15.2 

K Rm 

0.0137 49.5 
0.0137 47.5 
0.0137 44.5 
0.0137 42.0 
0.0137 39.5 
0.C137 37.0 
0.3137 33.0 
0.0137 26.0 
0.0138 19.5 

Eff. 
depth 
8.2 
8.5 
9.0 
9.4 
9.8 
10.2 
10.9 
12.0 
13.1 

Diameter Percent 
mm finer 
0 .@392 64.5 
0.0283 61.6 
0.0184 57.4 
0.0133 53.6 
0.0111 50.3 
0.0380 46.7 
0 .OS58 41.0 
0.0O30 31. '3 
0.0013 21.6 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3 "  = % GRAVEL = 1.6 ( %  coarse = 
% SAND = 32.6 (% coarse = 0.0 % medium = 1.4 
% SILT = 27.6 % CLAY = 38.2 

% fine = 1.6) 
% fine = 31.2) 

INEEL MATERIALS LAB 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Pro j ect : 
Proj ec t Number : 

Samnle Data 

Source: D&D TSF 06-26 soils 
Sample No. : 1RA17605PR 
Elev. or Depth: 14.0' - 16.5' Sample Length (in./cm.): LL #028 
Location: 
Description: Sandy lean clay 
Date: 6/10/03 Natural Moisture: 16.8% 
USCS Class.: CL AASHTO Class. : A-4 (3) 
Testing Remarks: Sample #1RA17605PR sampled May 14th' 2003. Borehole #5 South. 

Lab Log #028 

Liquid Limit Data 
I Run No. 1 I 2 3 , 4 5 6 

I I i 

Tare' 14.20 14.14 14.34 I 

, 
Wet+Tare 31.66 30.50 30.91 I 

Dry+Tare 28.44 27.17 27.09 1 

1 # Blows 32 13 I 

Moisture ! 22.6 25.6 30.0 I 
I - 

" 5  10 20 
Blows 

Liquid Limit= 23.4 
Plastic Limit= 14.3 

Plasticity Index= 9.1 

~~ 

Plastic Limit Data 

Wet+Tare j 2 3 .3 1 24.63 I i 

- Tare/ 16.72 1 17.55 I 

Dry+Tarej 22.48 I 23.75 

isture 14.4 14.2 

I 
I 
I 

I 

INEEL MATERIALS LAB 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Pro j ec t : 
Project Number: 
- 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No.: 1RA17606PR 
Elev. or Depth: 17.0’ - 18.5’ Sample Length (in./cm.): LL #029 
Location: 
Description: Clayey sand 
Date: 6/10/03 Natural Moisture: 12.3% 
Liquid Limit: 21.9 Plastic Limit: 13.8 USCS Class.: SC 
Testing Remarks: Sample #lRA17606PR sampled May 14th, 2003. Borehole #6 South. 

Lab Log #029 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 459.96 
Tare = 106.10 
Dry sample weight = 353.86 
Sieve tare method 
Sieve Weight Sieve 

3/4 inch 0.00 0.00 
1 / 2  inch 4.58 0.00 
/8 inch 2.31 0.00 

# 4  0.00 0.00 
# 8  2.39 0.00 
# 10 1.72 0.00 
# 16 8.90 0.00 
# 30 12.26 0.00 
# 40 6.48 0.00 
# 50 14.09 0.00 
# 100 64.95 0.00 
# 200 67.29 0.00 

retained tare 
Percent 
finer 
100.0 
98.7 
98.1 
98.1 
97.4 
96.9 
94.4 
90.9 
89.1 
85.1 
66.7 
47.7 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 96.9 
Weight of hydrometer sample: 64.95 
Hygroscopic moisture correction: 
Moist weight & tare = 463.62 
Dry weight & tare = 459.96 
Tare = 106.10 
Hygroscopic moisture= 1.0 % 

Calculated biased weight= 66.34 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

h ..iscus correction only= 1.0 
Specific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 

-~ INEEL MATERIALS LAB 
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Hydrometer type: 152H 
Effective- depth 

Elapsed 
time, min 

1.00 
2.00 
5.00 
10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp I 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

L= 16.294964 - 0.164 x Rm 

Actual 
reading 
35.0 
32.5 
31.5 
31.0 
29.5 
27.5 
26.0 
20.0 
14.5 

Corrected 
reading 
31.7 
29.2 
28.2 
27.7 
26.2 
24.2 
22.7 
16.7 
11.2 

K 

0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 
0.0138 

Rm 

36.0 
33.5 
32.5 
32.0 
30.5 
28.5 
27.0 
21.0 
15.5 

Eff. 
depth 
10.4 
10.8 
11.0 
11.0 
11.3 
11.6 
11.9 
12.9 
13.8 

Diameter 

0.0445 
0.0321 
0.0204 
0.0145 
0.0120 
0.0086 
0.0061 
0.0031 
0.0013 

mm 
Percent 
finer 
49.5 
45.0 
44.1 
43.3 
40.9 
37.8 
35.5 
26.1 
17.5 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3 "  = % GRAVEL = 1.9 ( %  coarse = % fine = 1.9) 
% SAND = 50.4 ( %  coarse = 1.2 % medium = 7.8 % fine = 41.4) 
% SILT = 14.6 % CLAY = 33.1 
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LIQUID AND PLASTIC LIMIT TEST DATA 

16 5 # Blows 43 

Client: 
Project : 
Project Number: 
- 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No.: lRA17606PR 
Elev. or Depth: 17.0' - 18.5' Sample Length (in./cm.): LL #G29 
Location: 
Description: Clayey sand 
Date: 6/10/03 Natural Moisture: 12.3% 
USCS Class.: SC AASHTO Class. : A-4 (1 1 
Testing Remarks: Sample #lRA17606PR sampled May 14th, 2003. Borehole $6 S o u t h .  

Lab Log #029 

Liquid Limit Data 
Run No. 1 2 3 4 5 6 

I 

27.1 

25.7 

24.3 
E 
I rn 
0 
._ 
I 

22.9 

21.5 

20.1 
Blows 

Liquid Limit= 21.9 
Plastic Limit= 13.6 

Plasticity Index= 8.1 . 

Plastic Limit Data 
Run No. I 1 2 3 4 I 

I , I 

Wet+Tare I 10.13 10.31 I ! , 
Dry+Tare I 9.44 9.58 I ~ 

I 
I 

- Tare ~ 4.33 I 4.36 I 
~oisture I 14.0 I 13.5 I 

1 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Pro j ect : 
Project Number : 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No.: 2RA17607PR 
Elev. or Depth: 20.0’ - 21.5’ Sample Length (in./cm.) : LL # 0 3 0  
Location: 
Description: Sandy lean clay 
Date: 6/10/03 Natural. Moisture: 18.3% 
Liquid Limit: 26.7 Plastic Limit: 14.2 USCS Class. : CL 
Testing Remarks :  Sample #1RA17607P3 sampled May 14th, 2003. B o r e n o l e  #7 South. 

LAb Log #030 

Mechanical Analvsis Data 

Dry sample 
Tare 
Dry sample 
Sieve tare 
Sieve 

3 / 8  inch 
# 4  
. 8  

# 10 
# 16 
# 3 0  
# 40 
P 50 
$: 100 
# 200 

Initial 
and tare= 381.83 

= 106.14 
weight = 275.69 
method 

Weight Sieve 
retained tare 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.21 0.00 
3.06 0.00 
3 . 7 8  0.00 
10.65 0.00 
53.91 0.00 
39.85 0.00 

Percent 
finer 
100.0 
100.0 
100.0 
1 o c .  0 
99.9 
98.8 
97.4 
93.6 
74.0 
59.6 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 100.0 
Weight of hydrometer sample: 67.33 
Hygroscopic moisture correction: 
Moist weight & tare = 387.47 
Dry weight & tare = 381.83 
Tare = 106.14 
Hygroscopic moisture= 2.0 % 

Calculated biased weight= 65.98 
Automatic temperature correction 
Composite correction at 2 0  deg C = -4.0 

Meniscus correction only= 1.0 
‘ ?cific gravity of solids= 2.50 
I,acific gravity correction factor= 1.038 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 
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Elapsed 
time, min 

1.00 
2.00 
5.00 
10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp , 
deg C 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

Actual 
reading 
41.0 
39.0 
38.0 
36.5 
35.5 
34.0 
32.5 
28.0 
22.5 

Corrected 
reading 
37.7 
35.7 
34.7 
33.2 
32.2 
30.7 
29.2 
24.7 
19.2 

K Rm 

0.0138 42.0 
0.0138 40.0 
0.0138 39.0 
0.0138 37.5 
0.0138 36.5 
0.0138 35.0 
0.0138 33.5 
0.0138 29.0 
0.0138 23.5 

Eff. 
depth 
9.4 
9.7 
9.9 
10.1 
10.3 
10.6 
10.8 
11.5 
12.4 

Diameter 

0.0423 
0.0304 
0.0194 
0.0139 
0.0114 
0.0082 
0.0059 
0.0030 
0.0013 

mm 
Percent 
finer 
59.3 
56.1 
54.5 
52.2 
50.6 
48.2 
45.9 
38.8 
30.1 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = % GRAVEL = 
% SAND = 40.4 ( %  coarse = 0.0 % medium = 2.6 % fine = 37.8) 
% SILT = 15.1 % CLAY = 44.5 

D85= 0.21 D60= 0.08 D50= 0.01 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Run No. i 1 

Client: 
Project : 
Project Number: 

~~ 

I 2 I 3 ~ 4 
I 

1 
I - 

- 

Sample Data 

Source: D&D TSF 06-26 soils 
Sample No.: 1RA17607PR 
Elev. or Depth: 20.0' - 21.5' Sample Length (in./cm.): LL #030 
Locat ion : 
Description: Sandy lean clay 
Date: 6/10/03 Natural Moisture: 18.3% 
USCS Class.: CL AASHTO Class.: A-6 (5) 
Testing Remarks: Sample #lRA17607PR sampled May 14th, 2003. Borehole #7 South. 

Lab Log #030 

Liquid Limit Data 
! - Run No. ~ 1 2 3 4 I 5 6 

I 

Wet+Tare I 25.40 25.20 26.66 1 j I , 
Dry+Tare 22.40 22.11 23.02 I 

Tare 11.13 11.13 11.14 
# Blows 26 17 9 i 

Moisture I 26.6 , 28.1 30.6 I I 

71.1 

30.1 

29.1 

28.1 

27.1 

26.1 
Blows 

Liquid Limit= 26.7 
Plastic Limit= 14.2 

Plasticity Index= 12.5 

Plastic Limit Data 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project : 
Project Number : 
- 

Sample Data 

Source: D&3 YSF 06-26 s o i l s  
Sample No. : 1Rfi17608PR 
Elev. or Depth: 23.0' - 24.5' Sample Length (in./cm.): LL +031 
Location: 
Description: Sandy l e a n  ciay 
Date: 6/10/03 Natural Moisture: 23.5% 
Liwid Limit: 28.9 Plastic Limit: 15.6 USCS Class. : CL 
Testing Remarks: Sample 31RA17608PR sampled May lLth, 2003. Borehole #8 S o u t h .  

L a b  Log #031 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 361.02 
Tare = 105.69 
D r y  sample weight = 255.33 
Sieve tare method 
Sieve Weight Sieve 

1/2 inch 0.00 0.00 
3/8 inch 2.00 0.30 
4 1.69 0.60 

# 8  0.85 0.00 
# 10 0.26 0.00 
# 16 1.58 0.00 
# 30 2.93 0.00 
# 40 0.99 0.00 
# 50 2.42 0.00 
# 100 32.05 0.00 
# 200 43.48 0.00 

retained tare 
Percent 
finer 
100.0 
99.2 
98.6 
98.2 
98.1 
97.5 
96.4 
96.0 
95.0 
82.5 
65.4 

~ ~ ~~ 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#lo based upon complete sample= 98.1 
Weight of hydrometer sample: 64.46 
Hygroscopic moisture correction: 
Moist weight & tare = 368.59 
D r y  weight & tare = 361.02 
Tare = 105.69 
Hygroscopic moisture= 3.0 % 

Calculated biased weight= 63.82 
Automatic temperature correction 
Composite correction at 20 deg C = -4.0 

pr iscus correction only= 1.0 
Sb xific gravity of solids= 2.50 
Specific gravity correction factor= 1.038 
Hydrometer type: 152H 
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Elapsed 
time, min 

1.00 
2.00 
5.00 

10.00 
15.00 
30.00 
60.00 

250.00 
1440.00 

Temp, Actual 
deg C reading 
23.0 42.5 
23.0 40.0 
23.0 37.0 
23.0 36.0 
23.0 34.5 
23.0 32.0 
23.0 28.0 
23.0 25.0 
23.0 19.5 

Corrected 
reading 
39.2 
36.7 
33.7 
32.7 
31.2 
28.7 
24.7 
21.7 
16.2 

K Rm 

0.0138 43.5 
0.0138 41.0 
0.0138 38.0 
0.0138 37.0 
0.0138 35.5 
0.0138 33.0 
0.0138 29.0 
0.0138 26.0 
0.0138 20.5 

Eff. 
depth 
9.2 
9.6 
10.1 
10.2 
10.5 
10.9 
11.5 
12.0 
12.9 

Diameter 

0.0418 
0.0302 
0.0196 
0.0140 
0.0115 
0.0083 
0.0060 
0. GO30 
0.0013 

mm 
Percent 
finer 
63.7 
59.6 
54.8 
53.1 
50 .'7 
46.6 
40.1 
35.2 
26.3 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% + 3" = 
% SAND = 33.2 ( %  coarse = 0.5 % medium = 2.1 % fine = 30.6) 
% SILT = 27.8 % CLAY = 3'7.6 

% GRAVEL = 1.4 ( %  coarse = % fine = 1.4) 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: 
Project: 
Proj ec t Number : 
- 

Sample Data 

Source: D&D TSF 0 6 - 2 6  s o i l s  
Sample N o . :  1RA17608PR 
Elev. or Depth: 2 3 . 0 '  - 2 4 . 5 '  Sample Length (in./cm.): LL # 0 3 1  
Location: 
Description: Sandy lean clay 
Date: 6/10/03 Natural Moisture: 2 0 . 5 %  
USCS Class.: CL AASHTO Class. : A-6 ( 6) 
Testing Remarks: Sample #1RA17608PR sampled May 1 4 t h ,  2 0 0 3 .  Borehole # S  S o u t h .  

Lab Log # 0 3 1  

Liquid Limit Data 
Run No. 1 2 3 4 1 5 6 

I 

Wet+Tare 6 2 . 1 6  66.66 6 5 . 2 1  ~ 

Dry+Tarel 5 8 . 4 5  1 6 2 . 6 3  i 6 0 . 6 7  ' 
Tare 4 4 . 7 7  I 4 8 . 3 7  I 4 7 . 5 8  

Moisture i 2 7 . 1  2 8 . 3  3 4 . 7  

I I 
I I 

# Blows i 3 7  I 2 9  7 I I 

36 

34 

32 
2 
c 
v) 

0 
._ 
I 

30 

28 

26 
Blows 

Liquid Limit= 2 8 . 9  
Plastic Limit= 1 5 . 6  

Plasticity Index= 1 3 . 3  

Plastic Limit Data 
Run No. ~ 1 2 I 3 4 I 

I I 

Wet+Tare 2 1 . 1 6  2 2 . 2 5  ~ I , 
Dry+Tare 1 2 0 . 5 1  ~ 2 1 . 6 0  ' 

- Tare/ 1 6 . 3 8  , 1 7 . 4 0  i I 
I 

- isture; 1 5 . 7  i 1 5 . 5  ~ I 
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